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Fax to: Elizabeth "E. R." Anderson Dept. of Commerce 5/9/07
{£02)482-2889 6PP
From: A. H. Rubenstein, president of lAST A" Inc.
This is in response to the request for comments on the Committee
category on G. 3. Identification of flllIl-specific data items that
could enable comparisons and aggregation. " (lAST A is a
consulting business.)
DESCRIPTION OF PROPOSAL.

1. Innovative projects and wogratnS in the ftrm should be
visualized as a series of stages in the overall .
R&DlInnovation or Lab-to-Market process. The attached
examples. from our dozens of studies of R&D indicators
and metrics over the past three decades. illustrate such
stages in the form of flow diagrams:.

2. These related. but quasi~discrete stages are typically
~rformed by different individuals or groups within the
firm_ (and ou~ide the firm when outsourcing is used and
when the results approach the market or applicationie.g. in
the factory) stage.

3. The stages and their particular outputS or impacts are
subiect to different constraints or barriers (Bs)to flow,
stemmin~from the different cultures of the participating
groups ..as well as the overa.lLenvironmentjn the company
and the market..::..e.g. a_monopolistic_ vs. a hi~]y I

competitive market or a "new" vs. an "old" market.
4. In addition. potentially effective facilitators(Fs) to the flow

of innovations vary with the differing cultures and
environments to which the process is subjected from Idea to
Market or Anolication. These Baniers and Facilitators
reflect the environment of the innovation process and the
"Qf0gress of individual projects and program~. Examples_of
such differences include: "~et it out the door quick and
dirty"". '·send nothin-!Lout that does not reflect the highest
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technical ana gual1tv standards '. "meet the competition. but
don't take risks beyo~tbeirs:"

5. The three entities included in the process flow diagrams -
a) outputs or impacts, b) barriers, and c) facilitators have to
be Cuuv"Crtcd to ".indict0I'.5'~ in.opY.Cltivnal terms and
«metri~~~ in quantitative terms or qualitative terms in the
funDs of attnbutes - e.g. satisfactory/unsatisfactOry;
sigJIificcmtlless significant;l not significant;
highlmediumllow, etc.

6. Examples from the attadted flow diagram for Polymer
Science and Standards (taken ftom a study we did for the
National Bureau of Standards (NIST) in Stage 4 are:
PROORESSIIMPACTS: Improved design for medicine and
dmtistry_ Metric: how much improv~ent :in. effuctiveness
and cost
BARRIERS: Variability in properties of various materials.
Metric: Variability:in a particular material is no problem!
some problem! unacceptable for use
FACILITATORS: Availability of test data and standards in
specific area Metrics: Degree of availability and ease of
access.

7. The data collection should be part of the regular process
of monitoring and managing the project or prognnn. There
should be very little extra cost iftbis analysis is perfmmed
by project members or lUanagers. For example~of the
several dozen flow diagrams we have oonstructed in variow;
orgaQ17ations, most of1hem required approximately 2 hours
F •.1.· fkn 1...A~_10.,1 1 T_':":~10,.. o..u.etlme 0 ow~~ .•.e peop"e. llJUli:U

operationa1izing (developing indicators and metrics) for a
given project takes less than a day; subsequent fine tuning
can take an hour or two.
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8. The_-s\~~I1 ..••••••••..__
on the R&OlInnovaUon p:ocess within 1he firm.. It identifies
key elements that can improve the overall process and

t -f'~..a:...:~w_"· d " It~-d!lCu--""o •.IQUITAKU'U projeCtS 8D: ptOQfaMS •.•.•
provides a basis for better llle8SURS of progress on
R&DlInnovation ~eds aud the factors (barrias and
facilitators) that affect their progress and ultinwlJfe success
and the actions needr.d to ~ove the process and the
outcomes of individual. projects or programs.

9. Resu1tsof the m.ore'" a ~ studies pcdormed ~
lAST A in this field have been reported in the open
IiteratuR: and in client reports by Albert H. Rubenstein and
Eliezer- Geisler .

. ••.•d·,_ ..• __ •.•.._.

,...•_-.-. ~:'I_l~:':~.~.;.~.. ' .•~~ -
_ •• - _ ••••• , - • - _u"·"
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We present here twO examples of R&D institutes in the areas of: (I) elcctric.;;alenergy.
3nd (2) powdt:r m~t:lllurgy.

The electrical energy R&D WilS conduct~t1 by ;1 research institute which hall live b:.\~ic
objectives: (1) to integrate the institute into the national electric power sectors: (2) 10

Clitablish specialized R&D laboratories: (3) [0 support main entcrprises in the electrical
sector: (4) to develop and train human resources; and (5) to integr:1le the institute into
the scientific community. The now model for this institute is given in Figure 3.

The powder metllllurgy laboratory was a division of a larger technology institute. The
division's main objective was to develop technologies which will allow local industries
to reduce their dependence on foreign know·how. thus .10 conlribute to savings in fon:ign
exchange. figure 4 shows the now model for the powder metallurgy labo(;.uory,

f

\

\
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4.4 £valtuuioll of military' R&D laboratories

The purpose of our study was to develop a set of indicators of the pr()(juctivily of R&D.
tailored to milit3ry laboratories, to help "1anllgement asse$S and monilOr the innovalive

. Figure 3 Flow model for electric;!1 energy R&D
I
I )

!
i
1

i I:
f1iI I iI I

I
I

J .[
Utrl"~$ "'nd <3;;1~,i.:"tars Ii,. ul t;~·.,tc: ').ltl"':S I
~•• t••••ellluc: (lu:puC5 1\ .

I -tft<:n~"" i:1 ""'poa. of I
B.1.rri~rs . o!!l.etO· .•lL ,}1••1~".~<:

-!.!for~~ c.h.:J.nnel• .oJ f~ II "'Decr~.·,':-•. {n d~"e""'~ftc.~
f;ac1.U~h~. (10<: ~"'t. l.,ft far~' 1:" ~e~l';(lol,'SYI

-E:opl\ll$~' or. ~rn~~~,. -tmp.c·:<;·, b3L3nc" of I

f101vln~ o~ ,hL'rt ['"~tlI'3., l ~"~fI'"':.:- I
-v •.ry t"1P\.~ l;t'f)':.ICh

':1ciltt"t"~. I.K.~~uSo cf .~t.~n~L
consl.ILt.:lllu

-St~o~. r·l~tlOns~\~~ I'
fot'Rl~n II:n:.lc.ic:I

-Bra~d rzu;e ~f topLcs I
invR.t~~~t.d I.

-At.41 ~11lO.'I1; ',I"II;;Q',;::l\.l;'tS

in eh. 1;"","1: ry

.;.,,;:,

.

:k'-e.
~.

~.

~

;;or.ne:'
_t~~~ov~~ ~~f~c.y of ~l~c-
I::'~c.l llttt.:~'P~ft;

-Ol!';cl.rt"r. .•·~';. .~( ~,,:"'~:'rr.:-
dHC= ~ ~~

•. "(t;'\"~~(I0!~ ., t; ••·~·!ul~:i.~>~~
of ~ ;,tC~ot::pc

.~:'J1ic~~!cor~~~,·:ft
-~can5i~~ ~t jkill@J per·

--- ---,
\ .. """ ,,,"""'" '0'\'ft:'~".f~",:, :~ctc:l\;miS'~~ t.o
i I.nc~~cit ••.Ii'C" Cuc.~\IICI

rB.\t:rto!!~~
"'Ct~~:"'l'lU:~ nOI: 'It'l:

I .s t," .Lsh,,':!

I _$PCC~·.liz"'d.a •••p.'r-
• c;c:'v~l L.nr.", ~. 1-
I ~~~~tl,~~e.l~{C~~

, -r('~_',.)~(! 'o~.'U'\L~;1

I v~LH:Q te::llnoLol:" :)t
l't:c~

r'3~L\.i.t.~~ot"!l
-Int.1!. t':.5 C. lene:'C'~ CI~\.I

-a~~kl~S of 50vr~n.~nc.l
~Llppn~~in~ ~I.ncy

-!CC!'pv::"c(ftf' ot ln~-=lcut.~ I
-WlLljr~n"$$ to ••,~ t~. \

In!ttj ~ut~ ----1

I 2. !_~'::f~'~~
I! -Pub Lie, t .,,,,.
; -~,'ret~i~'ci.C!n tn ::,,,:·~h-
J ntl:~l ot'"L.~'"':C

-CoL130cr~tic~ vlth

I
univc.r::;;it.v

-Tnu por:or.:oed !:l: :~-
~""I:.r,!

L. tt"lf'llul::~/~.·••O.H·r.e'j l
-'h"r.I,1n: I

~~ili.ti.e:t
l.oc:c:'t't:!Iliit
~~~rc».lvc ~,~~.

-iEau i.:n'1ent: 0
Upd~eRd RquipmRne
lce3c~on f~var.ble

-i='unAt,ftlt:
~e. (:01:1

~ove~ft.'~tseu~~e. L
la~rte~~ , F~~1l£taear~
~" t ••pl.lU

'~~rl~rs I-lack at tr3dieioft
-Th~~~~ ot b.CDm1n~

overiy depcftdc~~ a"' I

suppo'(t;lni ~I.nc.y
'iiiu::tlle"tars

-lmpar~3n~~ D~ are3
-~ •• 1ye fl.l"41"_
-~el.~1v.Kl~~l.Ir at
area

-i~l.~."ce01 ,r&4~&ce
h.yel eounes In lOC::ll
un Ivers Ie l".s

1

•.•••...• - .•.•. ':'; I,
I

L



05/10/2007 09:58 FAX 847 864 3187
..~...•._- •.

A H RUBENSTEIN [4J 006

Eva/llutillg the OlllpUlS aJfd impacts of R&.D/innoval;on 191

-. r:'llllq~113['O ~'~:J~'l1:~l I)· !ftcc~~di.ae~ 1J'.:f.lt.JC.1Ii I
-Pr'o4vc~'(.on at 1.l'on I -S,:u:.L.:lI':yln~ J~IU•.'n":' ",t lI~lf'" I

~Qvcl.r ~ I(~~ f,,,, t •••n I
.r""" .•..CtC!:",,'C.10ft ei ft~'I;1.!:tn.",L I I -~~"'.;ln:d,,,,"n.,f lnJu~:r:':a\ I

lab ~:tlYtt~~~

-S"Mt~u ~'I'M."" I·~·"·"""·
J,

I

; i
I

'art'ter,
-'u~l~c oplnion .bouo
S ~ t j,,< c""n~1n!

-SImilar ~~rk d~nc by
~t\d.u5tr7

r••o;!.liueoC's.
-C~~pe<aeion~i=h Ln-
<!Y''''7

-t ••••t!.tuUon"l deINnd ~ot
co~.r~!. ••l applICation

-$~vln~.of forol~"••-
C"Ill"Ce

-In~t.ased LR4y.t~1~1
p'E'Dduc:iv'ilC:~

4.

I

I built's .,nd1'.<:ili~;1tO~'
I tg tn'lIIr"'oaJ~.:\l;,C nHtpuf,S

B~r~i.r.£n4 r.~1.tt~racs
00 ~madl.~. Cvtp~t~

lIor~\ltr~
-r~c111tt•• ~ ~~ulP~.n~

Oyt<l •••,,4
-lIu:'e:ltllr::~cic ~'['abLen~
-~~e~~eac~V8r~ d~s-

rr~Cf" p"oplo
~.:Jl:!.!.!.~",~o~'S

-a~,.~~n.of reseor=k
tr ••d.i.c.1llii1n

-ro~us o~ c.chn~c~l
Il~oble"s

.C14tlry of ,.51.

.•.n'\;~ •••I'\:-;o;;~c~c.a. of ~-
~t1t.Ac"'4p.uol'''cl I

~Kf~d51v~ ~ra1nl~1 in
th~ coun~<1 , .br~~4

-F'und.inR.~ I
aJe~u~te ~g~ r.cLl~-
t:L~~ ~nd ~"\I~r:r:'lenl:;, I

Bar~1~~sand F.~1l1~.~D~~
'Co Inpuf5

B..JIc"rteE':S

-••~ftn~C~4~.?er1enc.
-Dls~r.ction of Itaft

by short-rafts' proJ.~ts
-Q.I~"'ecf r1s~ ~!

~t"ajtC~
I r.Jc'!.li.t~~Dr'5

-Availability of ~~ ••
lonn.el

-~~st_ ca~a~~lirlesI -l'pyCatiOn of ins~i~yt.

FigClre" flow model for powder mellillurgy R&D

-

,..

y of R&D.
innovative

'ic••1 en~rgy,

IJ five bask
'tors; (2) to
Ie electrical
lSlilure imo
Ire 3.
stitllle. The
, inJuslries
5 in foreign
:.tlory.

.-t~ 0 ~

)"i'le:
tl1~n~~1 I
~l );7 !

of :
__ I

:;l~S.1n~
tS 1;0

11::

·c, ,..

and technical capabilities of each laboratory. In addition to the methodology described
in this article, we also conducted a survey of eight industrial R&D organizations. We seot
questionnaires to their R&D managers. Responses were received from seven managers.
The survey was designed to elicit a qualitative rating of the military R&D laboratories •
as compared with university. industrial and other Federal labs in the same or relaled fields.

The military labor:ltories we studied. were entrusted with developing, testing and
implementing technology tor several support branches of the military establishment. Their
areas of research were food technology. heat stress, and materials sciences.

Figure 5 shows the flow model for the military R&D laboratories in the area of food
technology.

5 Some methodological issues/problems

Is'~ tt'lll;C

IS~ ~h~

The 'indicalors' methodology described in this paper is :10 empirical procedure carrit:u
oul in the fi~ld, Typically, acceS!l is nol easy to oblain unless the study is parl of a consulting
cOntraCI which requires the p~rsonn~1 in the subject organization to coopenllO:. Even Ih~".
'<Ire must be taken lO oblain Ihl.: :Jl;rcemcnI of informanlS (describers of Ih~ RDI ;lclivirics
of the org:miz:uinn unu prime sources of the indicators for the now models) to cooperate
anJ t\~ go beyond grucJging rarticip(ltion in the elCcn:il>c, To cJale, we havc bC~1l gratillcu
by thc cnthusiaSliL' and a"::Hive inputs by mnsl I~f [he I"coplc: in the organizalinm we h:lVc
~llldiL'J. TIl..: rh.dkng..: nf identifYllig inuil.:;lh'rs rm lhL'ir rrojL' •.:I/progr.ull 'lnd Ih:ll \11'011\..:1':-
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